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Energy sources Conversion devices Passive systems Final services

Primary energy 475 Direct fuel use 272 Motion 175 Vehicle 106

Passenger transport

Diesel engine 58
23x10" passenger-km

138 Petrol englne B —
e —— A Freight transport
/<,_~~‘ .I ier engine U C '

46x10' tonne-km

Factory 154
Electric 55 3

. motor e 1
54 Biomass -
Heat 233 —

Oil burner 28

Structure
68 | 15x10° MPa?*m?

Steam system 67 and 12
Biomass 49 Aluminium ¢ Sustenance
97 Gas burner : 28x10" J (food)

@ Furnace 31

Hot water system 23 Hygiene

L 1.5x10"? m*K (hot water)
Coal burner 31 2.8x10" Nm (work)
Heated/cooled 86
127 Coal
Thermal comfort
1.0 30x10" mK (air)
Heat exchanger 20
- U o Appliance 88 Communication
280x10'" bytes
- Light device 18 , lllumination
Heat Electronic 16 llluminated space 18 480x10"™ Ims

Electricity generation 203 Other 67 Building 215
Annual global flow of energy Annual global direct carbon emissions

in 2005, EJ [10"joules) in 2005, Gt CO, [10°tonnes of CO,)

Source: Jonathan M. Cullen, Julian M. AIIwoéd, 2009.
“The efficient use of energv: Tracing the global flow of energyv from fuel to service”. Energv Policvy



Annudal electricity production in
Sweden

In both residential & service sector AND
iIndustry it is electricity that is the dominant
energy carrier

- Hydropower ~40%
- Nuclear ~40%

- Wind ~10%

- CHP ~10%



Interconnected network
of Northern Europe -
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Legend
Lines:
750 kV line
500 kv ion line
380-400 kV ion line
300-330 kV transmission line
220 kV line
132-150 kV line
DC-line
e Interconnection for voltage < 220 kV
] Voltage
o Temporary voltage
One circuit (diff. colours)
————— - Under construction (diff. colours)
Double circuit (diff. colours)
Double circuit with 1 circuit mounted (diff. colours)
B iamamemeneed >=3 circuits (diff. colours)

Plants and stations:

=8

Power systems

The map shows

Hydro Power Plant

Wind Farm

Thermal Power Plant

Substation

Substations + power plants

Converter station

Converter station back-to-back

Under construction

Power systems in ENTSO-E

Other

The existing high-voltage lines and those under construction (same for
power plants and substations) with towers designed for voltages of a)
220 kV and higher b) 110 KV to 160 kV in the areas of Cyprus, Denmark,
Israel-PA and Norway and c) 110 KV to 150 KV if these lines cross

national frontiers.

If the operation voltage differs from that indicated by the colour, this
voltage is given alongside the line.

Lines with more than 2 circuits bear a numeral in italics that is explained
hereinafter. The first number indicates the number of circuits and the
voltage at the final stage of construction (depending on the design of
towers); the numerals in brackets indicate the number of circuits and the
voltage at the present stage of construction.

21 4x380(1x220)
22 4x30(2x220)
23 4x30(3x220)
24 4x380(1x
25 4x380(2x30)
26 4x30R3x
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Balans

For att elsystemet ska fungera maste det hela tiden vara balans mellan produktion och
férbrukning av el. Frekvensen i elsystemet &r ett métt pa det och ska vara 50 Hz.

Aktuell frekvens

50
02

50.07Hz

Frekvencen ar ett matt p3 och resultat av hur val produktion
och anvancning av el ar i balans. Frekvensen ska vara 50 Hz
(Hertz). D3 rAder det balans mellan produktion och
fororukning. Om forbrukningen ar higre an procuktionen
sjunker frexvansen; am praduktionen dr hbgre dn
fororukningen stiger frekvensen.

Senaste 15 minuterna
50,20 Hz -

50.10 Hl ol coc cme s sme sme sme smms sms sme sms smEs sme sms sms 8 s@e s@E SEE S@E ¢ S@e Sms S@s SMEE s@e s@s sm ¢ Swe &

SO Ha |

49.E0 Hz T v v T
2016 20:18 20:20 20:2

3alansen regleras bade automatisk i systemet och manuellt
genom clika verktyg forr produktions- ach
forbrukningsreglering for att hallz frekvensen pa 50 Hz.



Total export / import

Exporterar

SVERIGE

2 087 mw

Exportesar

DANMARK

952 mw

Exporterar

Imperterar

FINLAND

1987 mw

Exporterar

ESTLAND

oden uppcaterace idag 20.27 LETTLAND
Priser uppdaterads idag 20:00 215
MW




When you switch on a light bulb in Stockholm

Instantaneous change: All synchronous
generators in the grid spins a little slower, but
due to their inertia they counteract the
instantaneous change..

The following minutes: Hydropower is used to
regulate the balance in the grid.

If there is not hydropower available, then
gas is used. These are the plants that can
most easily control the output.

Framtagen av Fabian Levihn, inspirerad av Lennart Séder



Electricity production in Sweden 2014
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Electricity production in Sweden 2014
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Electricity production in Sweden 9-12 Jan 2014
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2013-01-23 t.0.m. 2013-01-25

Electricity production and consumption for three days
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Electricity production in Germany in week 2 2017
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Electricity production in Germany in week 28 2016
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